Levosimendan inhibits interleukin-1β-induced apoptosis through activation of Akt and inhibition of inducible nitric oxide synthase in rat cardiac fibroblasts.
Levosimendan, a calcium sensitizer, known as an inotropic agent has a cytoprotective effect against apoptosis in cardiomyocytes. However, the cytoprotective effect of levosimendan on cardiac fibroblasts has not been clarified. The aim of this study was to examine whether levosimendan modulates interleukin (IL)-1β-induced apoptosis in adult rat cardiac fibroblast. Cardiac fibroblasts were isolated from adult male Wistar rats. Apoptosis of cardiac fibroblasts was evaluated by 4',6-diamidino-2-phenylindole staining and TdT-mediated d-UTP nick end labeling (TUNEL)-based staining. Expression of inducible nitric oxide (NO) synthase (iNOS) and phosphorylation of Akt (Ser473) were determined by Western blotting. Assessment of NO production in the culture medium was performed by using 4,5-diaminofluorescein as a fluorescent probe. Immunofluorescence staining was performed to examine cytochrome-c translocation. Levosimendan (3-100μM) concentration-dependently inhibited IL-1β (4ng/ml, 24h)-induced apoptotic changes in cardiac fibroblasts, such as cellular shrinkage, nuclear condensation and the increase of TUNEL-positive cells. Levosimendan inhibited IL-1β-induced iNOS expression and subsequent NO production. 1400W, an iNOS inhibitor, suppressed the IL-1β-induced apoptosis. Levosimendan alone-treatment concentration-dependently increased phosphorylation of Akt (Ser473). LY294002, a phosphatidylinositol 3-kinase (PI3K) inhibitor, reversed the protective effect of levosimendan on IL-1β-induced apoptosis in TUNEL assay. In addition, levosimendan and 1400W inhibited the IL-1β-induced cytosolic translocation of cytochrome-c. LY294002 reversed the suppressive effects of levosimendan. The present study for the first time demonstrated that levosimendan inhibits IL-1β-induced apoptosis via the activation of PI3K/Akt pathway and the inhibition of iNOS expression in adult rat cardiac fibroblasts.